A 31P-NMR study on multilamellar liposomes formed from the lipids of a thermophilic bacterium.
The membrane lipids of a thermophilic bacterium, Thermus SPS11, isolated from thermal springs in São Pedro do Sul, Portugal, were fractionated by chromatography on silica gel. The total lipid extract was found to contain one major phospholipid (PL), which accounts for about 90% of the total lipid phosphorous, and one major glycolipid (GL), which accounts for about 95% of the total carbohydrate in the non-phospholipid fraction. The membranes also contain about 11% by weight of a complex mixture of carotenoids (CA). Multilamellar liposomes, in excess water, formed from PL and mixtures of PL with GL and CA in proportions found in the natural membrane were investigated by proton-decoupled 31P-nuclear magnetic resonance (NMR) spectroscopy and X-ray diffraction. All mixtures examined were found to be in a lamellar phase with disordered hydrophobic chains with no evidence for "non-bilayer structures" between 23 degrees and 85 degrees C. Compared to bilayers formed from pure PL or mixtures of PL and CA, significantly larger values for the chemical shift anisotropy of the 31P-NMR powder patterns were obtained from bilayers formed from mixtures of PL and GL, at temperatures above 75 degrees C, and mixtures of PL, GL and CA at all temperatures examined. These differences are interpreted in terms of changes in the order of the bilayer and/or changes in the orientation of the phosphate moiety of PL. The significance of these results to the thermophily of the bacterium is discussed.